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DETAILED ACTION 

This office action is in response to the election filed October 7, 2005. 

Election/Restrictions 

Applicants election of the invention of Group I, claims 1-13 in the paper filed October 7, 
2005 is acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an election 
without traverse (MPEP § 818.03(a)). 

Claims 14-25 are withdrawn fi*om further consideration pursuant to 37 CFR 1.142(b) as 
being drawn to a nonelected invention, there being no allowable generic or linking claim 
Election was made without traverse in the reply filed on October 7, 2005. 

Claim Rejections - 35 USC§112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 13 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which appUcant regards as 
the invention. The next to last line of claim 13 recites the Umitation of "the IC material". There 
is insufficient antecedent basis for this Umitation in the claim. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was iiiade. 

Claims 1-6 and 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pike 
et al. (US 6,420,097) in view of Yin et al. (US 6,936,539). 

Regarding claim 1, Pike discloses forming an organic under-layer (118) over IC material 
(116), patterning the organic under-layer to form an organic mask structure (126), and trimming 
the organic mask structure to lower a critical dimension of the organic mask structure (Fig. 3-4f; 
col. 3, In. 61 - col. 5, In. 8). Pike does not disclose that the organic under-layer is rigid, but Pike 
also does not disclose that the organic under-layer is deformed. Like Pike, Yin discloses a 
process of using an organic under-layer as an antireflective coating (ARC) for patterning IC 
material. Yin teaches that it is beneficial to use an ARC of amorphous carbon because the 
amorphous carbon offers the advantages of superior etch selectivity and the ability to be removed 
in the same process that is used to remove the overlying photo-resist (col. 2, In. 45-65). At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to use the 
ARC of Yin for the BARC of Pike because Pike discloses that the BARC can be an organic layer 
and Yin teaches an organic ARC that has the advantages of superior etch selectivity and the 
ability to be removed in the same process that is used to remove the overlying photo-resist. Like 
Applicant's organic under-layer, the organic under-layer of Yin is formed of carbon that is 
deposited using propylene in a CVD process (col. 4, In. 12-59). Therefore, it appears that the 
organic under- layer of Yin would inherently possess the function of being rigid. See In re 
Swinehart, 439 F.2d 210, 212-13, 169 USPQ 226, 229 (CCPA 1971) "where the Patent Office 
has reason to believe that a functional limitation asserted to be critical for estabHshing novelty in 
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the claimed subject matter may, in fact, be an inherent characteristic of the prior art, it possesses 
the authority to require the apphcant to prove that the subject matter shown to be in the prior art 
does not possess the characteristics relied on "); and In re Fitzgerald, 619 F.2d 67, 205 USPQ 
594 (CCPA 1980) (a case indicating that the burden of proof can be shifted to the applicant to 
show that the subject matter of the prior art does not possess the characteristic reUed on whether 
the rejection is based on inherency under 35 U.S.C. 102 or obviousness under 35 U.S.C. 103). 

Regarding claim 2, Pike discloses etching away any portion of the IC material that is not 
under the organic mask (Fig. 4e-4f; col. 4, In. 30-42). 

Regarding claim 3, Pike discloses that the step of patterning the organic under-layer 
involves forming a layer of photo-resist on the organic under-layer, patterning the photo-resist in 
a photolithography process, and etching away any portion of the organic under-layer not under 
the photo-resist (col. 4, In. 14-29; col. 5, In. 1-8). 

Regarding claims 4 and 5, Pike discloses that the step of removing the photo-resist after 
the trimming is optional (col. 4, In. 30). 

Regarding claim 6, Pike and Yin disclose that the organic under-layer is used in the 
photoUthography process to act as a BARC during patterning of the photo-resist. Neither Pike 
nor Yin specifically discloses that the organic under-layer is opaque to Ught. However, like 
Applicant's organic under-layer, the organic under-layer of Yin is formed of carbon that is 
deposited using propylene in a CVD process (col. 4, In. 12-59). Therefore, it appears that the 
organic under-layer of Yin would inherently possess the fimction of being rigid. See In re 
Swinehart, 439 R2d 210, 212-13, 169 USPQ 226, 229 (CCPA 1971) "where the Patent Office 
has reason to beheve that a fiinctional limitation asserted to be critical for estabhshing novelty in 
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the claimed subject matter may, in fact, be an inherent characteristic of the prior art, it possesses 
the authority to require the applicant to prove that the subject matter shown to be in the prior art 
does not possess the characteristics relied on "); and In re Fitzgerald, 619 F.2d 67, 205 USPQ 
594 (CCPA 1980) (a case indicating that the burden of proof can be shifted to the applicant to 
show that the subject matter of the prior art does not possess the characteristic relied on whether 
the rejection is based on inherency under 35 U.S.C. 102 or obviousness under 35U.S.C. 103). 

Regarding claim 8, Pike discloses that a hard-mask layer can be formed between the IC 
material and the organic under-layer, etching away any portion of the hard-mask layer not under 
the rigid organic mask structure and etching away any portion of the IC material not under the 
hard-mask structure (col. 4, In. 59-67). 

Regarding claims 9 and 10, Pike discloses leaving the organic under-layer on the 
substrate until after the gate is etched, but Pike doesn't disclose any process steps after the gate is 
etched. At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to leave the organic under-layer on the hard mask in the event that the organic under-layer 
provides a structural and/or electrical benefit to the semiconductor device being formed or to 
remove the organic under-layer in the event that the organic under-layer does not provide a 
structural or electrical benefit to the semiconductor device. 

Regarding claim 1 1, Yin discloses that the rigid organic under-layer is a carbon fihn that 
is formed by using propylene in a CVD process (col. 4, h. 12-59). 

Regarding claim 12, Pike does not disclose the width of the organic under-layer mask 
after it has been trimmed. At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use routine experimentation to determine an optimal width of the 
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trimmed organic under-layer mask of Pike, depending upon the width of the gate desired because 
such variables of art recognized importance are subject to routine experimentation and discovery 
of an optimum value for such variables is obvious. See In reAller, 105 USPQ 233 (CCPA 
1955). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pike et al. (US 
6,420,097) in view of Yin et al. (US 6,936,539) as appUed to claim 3 above, and further in view 
of Yin et al. (US 6,939,794). 

Regarding claim 7, neither Pike nor Yin ('539) discloses that the organic under-layer is 
transparent. Like Yin ('539), Yin ('794) discloses forming an amorphous boron-doped carbon 
layer that is used as a mask for etching. Yin ('794) teaches that this organic mask layer can be 
made more transparent by altering the deposition process of the layer. Yin ('794) discloses that 
it is advantageous to make the organic mask layer more transparent in order that ahgnment 
marks on the wafer can be visibly seen through the mask layer (col. 6, k. 33-55). At the time of 
the invention, it would have been obvious to one of ordinary skill in the art to deposit the organic 
under-layer of Yin ('539) such that it is transparent because Yin ('794) teaches that an 
amorphous boron-doped carbon mask layer can be made more transparent so that alignment 
marks on the wafer can be seen through the mask. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pike et al. (US 
6,420,097) in view of Yin et al. (US 6,936,539) and Adetutu et al. (US 6,933,227). 

Regarding claim 13, Pike discloses depositing a polysilicon layer (1 16) with a thickness 
of 500-5000 A on a semiconductor substrate, depositing a hard-mask layer with a thickness of 
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50-500 A on the polysilicon layer, depositing an organic under-layer (1 18) on the hard-mask 
layer, depositing a photo-resist layer with a thickness of less than 2500 A on the organic under- 
layer, patterning the photo-resist in a photoUthography process to form a photo-resist mask 
structure, wherein the organic under-layer is used in the photoUthography process to act as a 
BARC during patterning of the photo-resist, etching away any portion of the organic under-layer 
not under the photo-resist mask structure to form an organic mask structure (126), trimming the 
organic mask structure to lower a critical dimension of the organic mask structure, wherein the 
photo-resist is completely stripped away from the top of the organic mask structure after the 
trimming step, etching away any portion of the hard-mask layer not under the rigid organic 
mask structure, wherein the organic under-layer remains on top of the hard-mask structure, and 
etching away any portion of the polysilicon (IC) material not under the hard-mask structure to 
form a polysilicon (IC) structure having the critical dimension of the organic mask structure (Fig. 
3-4f; col. 3, In. 61 - col. 5, In. 8). Pike does not disclose that the organic under-layer is rigid, but 
Pike also does not disclose that the organic under-layer is deformed. Like Pike, Yin discloses a 
process of using an organic under-layer as an antireflective coating (ARC) for patterning IC 
material. Yin teaches that it is beneficial to use an ARC of amorphous carbon because the 
amorphous carbon offers the advantages of superior etch selectivity and the ability to be removed 
in the same process that is used to remove the overlying photo-resist (col. 2, hi. 45-65). At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to use the 
ARC of Yin for the BARC of Pike because Pike discloses that the BARC can be an organic layer 
and Yin teaches an organic ARC that has the advantages of superior etch selectivity and the 
ability to be removed in the same process that is used to remove the overlying photo-resist. 
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Neither Pike nor Yin specifically discloses that the organic under-layer is opaque to Ught. 
However, Uke Applicant's organic under-layer, the organic under-layer of Yin is formed of 
carbon that is deposited using propylene in a CVD process (col. 4, In. 12-59). Therefore, it 
appears that the organic under-layer of Yin would inherently possess the fiinction of being rigid 
and opaque. See In re Swinehart, 439 F.2d 210, 212-13, 169 USPQ 226, 229 (CCPA 1971) 
"where the Patent Office has reason to believe that a functional limitation asserted to be critical 
for estabUshing novelty in the claimed subject matter may, in fact, be an inherent characteristic 
of the prior art, it possesses the authority to require the appHcant to prove that the subject matter 
shown to be in the prior art does not possess the characteristics reUed on "); and In re Fitzgerald, 
619 F.2d 67, 205 USPQ 594 (CCPA 1980) (a case indicating that the burden of proof can be 
shifted to the appUcant to show that the subject matter of the prior art does not possess the 
characteristic relied on whether the rejection is based on inherency under 35 U.S.C. 102 or 
obviousness under 35 U.S.C. 103). 

Pike does not disclose the width of the organic under-layer mask after it has been 
trimmed. At the time of the invention, it would have been obvious to one of ordinary skill in the 
art to use routine experimentation to determine an optimal width of the trimmed organic under- 
layer mask of Pike, depending upon the width of the gate desired because such variables of art 
recognized importance are subject to routine experimentation and discovery of an optimum value 
for such variables is obvious. See In reAller, 105 USPQ 233 (CCPA 1955). 

Pike discloses forming a hard-mask layer between the polysilicon layer and the organic 
under-layer but does not disclose that the hard-mask is silicon nitride. Pike does not disclose the 
thickness of the hard-mask layer. Like Pike, Adetutu discloses a process of etching a gate 
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electrode using an organic ARC layer and a hard-mask layer underneath the ARC layer. Adetutu 
teaches that it is beneficial to form the hard-mask layer of a material such as silicon nitride 
having a thickness of 20-500 A because this type of hard-mask can prevent oxidation of its 
underlying layers (col. 2, In. 45-56). At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to form the hard-mask of Pike as taught by Adetutu because 
Adetutu teaches that this type of hard-mask can successfully prevent oxidation of its underlying 
layers. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published apphcations 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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